Scar endometriosis, also referred to as abdominal wall endometriosis (AWE), is a rare form of endometriosis that usually develops in the scar after obstetric or gynecological surgeries, including cesarean section (CS). Recently, the occurrence of scar endometriosis has been increasing together with the increase of CS incidence. Scar endometriosis can be clinically misdiagnosed as hernia, lipoma, or hematoma. Here we retrospectively analyzed the clinical aspects of scar endometriosis and surgical approach in 14 patients from a tertiary hospital, who were treated by surgery, between 2012 and 2017. The mean age was 32.71 ± 8.61 years (range: 19-45). Palpable mass and cyclic pain at the scar site were the most common complaints. Twelve patients had previously undergone CS, and two patients had undergone a surgery of ovarian endometrioma. The preoperative diagnosis was determined with ultrasonography (US), magnetic resonance imaging (MRI), or computed tomography (CT). Preoperatively, scar endometriosis was diagnosed in 12/14 patients (85.7%), while 2 patients (14.3%) were diagnosed with inguinal hernia. The treatment was surgical excision in all patients; in addition, mesh repair surgery was performed in 1 patient with recurrent scar endometriosis. Postoperatively, endometriosis was confirmed by histology in all patients. The average size of endometriomas was 24.71 ± 6.67 mm (range: 11-35). No woman had concurrent pelvic endometriosis. In the follow-up period (mean: 9 months) the recurrence of endometriosis was not observed. Scar endometriosis should be considered in all women of reproductive age presenting with cyclic pain and swelling in their abdominal incision sites.
INTRODUCTION
Endometriosis is defined as the presence of endometrial glands and stroma outside of the uterine cavity [1] . The incidence of endometriosis in women of reproductive age is reported to be around 5-15% [2] . Depending on the area where it develops, endometriosis is characterized as endopelvic or extrapelvic. Endopelvic endometriosis is more common and it can develop in different structures such as ovaries, uterosacral ligaments, pelvic peritoneum, recto-uterine pouch, cervix, vagina, and round ligament. Although rarely, endometriosis may also occur in extrapelvic structures, including abdominal wall, urinary and gastrointestinal tract, skin, brain, and lungs [3, 4] .
Abdominal wall endometriosis (AWE) that develops at the site of the surgical incision after obstetric or gynecological surgeries, including cesarean section (CS), is called scar or incisional endometriosis [5] . The incidence of AWE after CS is 0.03-1% of women that underwent obstetric or gynecological surgeries. The symptoms and signs of scar endometriosis may be ambiguous [5] . Thus, AWE can be misdiagnosed by clinicians as hernia, lipoma, or hematoma [6] . Because patients with scar endometriosis generally have complaints of cyclic pain and swelling at their incision site, surgery is often required for both the treatment and definitive diagnosis [7, 8] .
Although the pathophysiology of scar endometriosis is not completely understood, one of the most accepted theories proposes that it is caused by the inoculation of endometrial tissue into operation scar. Namely, endometrial tissue is inoculated directly in the surgical wound during the procedure, keeping the endometrial cells viable. It is assumed that endometriosis develops when these cells proliferate under hormonal stimulus or when they lead to the development of metaplasia in the surrounding tissue. In addition, the endometrial tissue may reach the wound through the lymphatic or vascular pathways [9] .
Here we retrospectively analyzed the clinical aspects of scar endometriosis and surgical approach in 14 patients from a tertiary hospital.
MATERIALS AND METHODS
We retrospectively analyzed 14 patients who underwent surgery for endometriosis at our hospital between January 2012 and January 2017, and for which endometriosis was confirmed by pathology. The study design was in accordance with the guidelines of the Declaration of Helsinki (Second revision, 2008) and approved by the local ethics committee (11.05.2017/05).
Demographic characteristics, clinical features, types of previous surgical procedures, imaging methods used for diagnosis, and type of surgery for endometriosis were recorded from patient medical files. Any signs of erythema, induration, or purulent effluent at the site of incision were considered as wound infection.
Statistical analysis
All analyses were performed using IBM SPSS Statistics for Windows, Version 20.0. (IBM Corp., Armonk, NY). All data were expressed as mean ± standard deviation (SD). The Pearson correlation coefficient was used for correlation analysis between the patient age and size of the mass and number of previous CS surgeries. A p value <0.05 was considered statistically significant.
RESULTS
The mean age of the patients was 32.71 ± 8.61 years (range: . Palpable mass and cyclic pain at the scar site were the most common complaints. Twelve patients had previously undergone CS, and 2 patients had undergone a surgery of ovarian endometrioma. The preoperative diagnosis was determined with US in 7 patients, MRI in 1 patient, and with CT in 6 patients. Preoperatively, AWE was diagnosed in 12/14 patients (85.7%), while 2 patients (14.3%) were diagnosed with inguinal hernia.
In all patients, the treatment was surgical excision of endometriosis and approximately 1 cm of the peripheral tissue. In addition, mesh repair surgery was performed in 1 patient with recurrent AWE (number 7), due to fascial defect (Table 1) . Wound infection was detected in 2 patients (14.2%). The mean hospitalization time was 2.71 ± 1.0 days (range: 2-6).
Postoperatively, endometriosis was confirmed by histology in all patients (i.e. endometrial glands and stroma were observed microscopically, Figure 1 ). The average size of endometriomas was 24.71 ± 6.67 mm (range: . No woman had concurrent pelvic endometriosis. During the follow-up period (mean: 9 months), the patients were not receiving a therapy for endometriosis, such as oral contraceptives or dienogest. They only used antibiotics and non-steroids in the postoperative period. The recurrence of endometriosis was not observed during the follow-up period.
No correlation was observed between the size of the mass and patient age and number of previous CS surgeries (all p > 0.05).
DISCUSSION
AWE that occurs at the incision site (scar endometriosis) is a very rare condition, and a few reports are available in the literature. The incidence of scar endometriosis varies from 0.2% to 0.45%. However, most of the reports on scar endometriosis are limited by the small number of patients [9] . In this study, we retrospectively analyzed the clinical aspects of scar endometriosis and surgical approach in 14 patients from a tertiary hospital.
Although the risk factors for scar endometriosis are not well known, it has been shown that previous uterine surgery, especially CS, is the most common risk factor for this condition [10, 11] . As a possible cause of AWE after CS, the iatrogenic implantation of endometrial tissue into the abdominal fascia and subcutaneous tissue during the procedure has been suggested [12] . However, this theory does not explain the development of endometriosis in distant organs. According to Halban [13] , endometrial cells leave the uterus, pass into the lymphovascular system, enter the peripheral circulation of the distant organ, and eventually reach the organ [13] . Recently, the occurrence of scar endometriosis has been increasing together with the increase of CS incidence. For this reason, strategies have been recommended to prevent the occurrence and recurrence of scar endometriosis. For example, Ozel et al. [14] suggested that some practices during CS, such as precise control of bleeding, washing of the abdominal cavity before the closure of the abdomen, and minimizing the subcutaneous dead space, might be effective for decreasing the incidence of scar endometriosis [14] .
Clinically, scar endometriosis is difficult to diagnose, but several symptoms commonly occur, including cyclic pain during menstruation [15] and swelling in the pelvic region. Similarly, most of our patients had been referred to the hospital due to their complaints of cyclic pain and swelling at the incision site. In a recent study, Khan et al. [16] showed that patients with AWE had significantly higher parity and body mass index, and more cyclic localized abdominal pain compared to controls. Additionally, they found that cyclic localized abdominal pain, absence of dysmenorrhea, and previous laparotomy were independently associated with AWE [16] . Although we did not evaluate parity, body mass index, and presence of dysmenorrhea, we showed that there was no correlation between the size of the mass and age and the number of previous CS surgeries. The discrepancy between our and the study of Khan et al. [16] may be due to some of the limitations of our study, including the retrospective nature, smaller sample size, and shorter follow-up period.
Because scar endometriosis is a rare clinical entity and often mimics other clinical conditions, the preoperative diagnosis is difficult. Among the methods that may be useful in diagnosing scar endometriosis are ultrasound (US), computed tomography (CT) and magnetic resonance imaging (MRI), as well as US-guided fine needle aspiration biopsy (FNAB) [17, 18] . On US, AWE appears as cystic, solid, or heterogeneous mass [10] . On CT, AWE is usually observed as a confined solid or mixed mass. The foci of bleeding in the lesion are typically visible with both contrast CT and MRI [15, 19] . In addition, Medeiros et al. [18] showed that US-guided FNAB can be a useful and inexpensive method in diagnosing AWE [18] . In our study, 7 patients were diagnosed with US, 1 patient with MRI and 6 with CT, and we did not use FNAB as a diagnostic tool for scar endometriosis.
The most common treatment options for scar endometriosis include medical therapy and surgery [2, 20] . The medical therapy is aimed both to relieve the symptoms and to suppress the amplifying effect of hormones on the lesion; nevertheless, if the medical therapy is ineffective, surgical excision may still be required [17] . Minimally invasive cryoablation treatment, injection of alcohol into the lesion, or wide local excision of the lesion may be useful in some cases [21, 22] . However, surgical excision, which is both diagnostic and curative, remains the most effective treatment for scar endometriosis. This excision should include clear margins at least 1 cm away from the solid tissue. In cases where a large excision is required, polypropylene mesh should be applied to the lesion to prevent incisional hernia [10, 15, 20] . For example, Pas et al. [23] suggested that repair of large post-excisional deficits with mesh is important in women who are planning for pregnancy [23] . In our study, all patients were treated with surgery, and in one case of recurrent AWE, the endometriosis was repaired with mesh because of the presence of an extensive wound defect. There was no recurrence of AWE or occurrence of hernia in this patient during the follow-up period.
CONCLUSION
Scar endometriosis should be considered in all women of reproductive age with a history of gynecological interventions and presenting with cyclic pain and swelling in their abdominal incision sites. A proper surgical resection may be considered as the definitive treatment option for scar endometriosis.
